Different mechanisms are involved in oxidative DNA damage and genotoxicity induction by ZnO and TiO2 nanoparticles in human colon carcinoma cells.
In this work we investigated the genotoxicity of zinc oxide and titanium dioxide nanoparticles (ZnO NPs; TiO2 NPs) induced by oxidative stress on human colon carcinoma cells (Caco-2 cells). We measured free radical production in acellular conditions by Electron Paramagnetic Resonance technique and genotoxicity by micronucleus and Comet assays. Oxidative DNA damage was assessed by modified Comet assay and by measuring 8-oxodG steady state levels. The repair kinetics of DNA oxidation as well as the expression levels of hOGG1 were also analyzed. Even if both NPs were able to produce ROS in acellular conditions and to increase 8-oxodG levels in Caco-2 cells, only ZnO NPs resulted genotoxic inducing micronuclei and DNA damage. Furthermore, Caco-2 cells exposed to ZnO NPs were not able to repair the oxidative DNA damage that was efficiently repaired after TiO2 NPs treatment, through OGG1 involvement. These results indicate that the high oxidant environment caused by ZnO NPs in our cellular model can induce DNA damage and affect the repair pathways.